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Introduction 
In 1980 support was requested as supplemental funding for the Department of 
Energy sponsored State of Hm.,aii Geothermal Resources Assessment Program. The 
proposed work was largely oriented toward field evaluation of the potential geo-
thermal areas identified during the preliminary regional assessment completed in 
1979. The survey techniques proposed included time domain electromagnetic sound-
ings, Schlumberger soundings, spontaneous potential surveys, soil mercury and radon 
studies and groundwater chemistry and temperature monitoring. 
Geothermal potential evaluations have been completed in thirteen separate areas 
that were identified during the earlier effort. The results of the surveys and our 
present evaluation of the probability for a resource in each area are presented below. 
Kilauea East Rift Zone 
The Kilauea East Rift Zone has been the site of frequent eruptive activity 
throughout recorded history. Numerous geophysical and geochemical studies (Cox. 
et al., 1980; Druecker and Fan, 1976; Furomoto, 1975; Kauahikaua and Klein, 1978; 
Kroopnick, et al., 1978) have been conducted in the East Rift Zone during the cur-
rent as well as prior geothermal exploration work. Results from the earlier surveys 
led, in 1976, to the drilling and testing of a deep (1966 m depth) geothermal well 
in the lower East Rift which discovered a high temperature (>360 0 C) geothermal 
resource. A wellhead generator facility installed on the well is currently pro-
ducing approximately 2.8 MWe on a continuous basis. During the last three years, 
four privately financed geothermal wells have been drilled along the East Rift Zone 
and~re presently undergoing testing and evaluation. More recent geophysical surveys 
(Godson, et al., 1981) suggest that a geothermal resource may be present along the 
entire length of the Kilauea Rift Zone and, thus, the resource discovered in this 
area may have a capacity sufficient to produce from 500 to 3,000 megawatt-centuries 
of electrical power. 
Kilauea Southwest Rift 
Eruptive activity on the Southwest ~ift of Kilauea has been far less frequent 
than that along the East Rift; however recent intrusive activity suggests that a 
substantial amount of heat may be stored in the southwest flank of Kilauea. Although 
there have been a very limited number of field surveys conducted along the rift, . 
both aeromagnetic (Godson, et al., 1981) and resistivity (Hussong and Cox, 1967, and 
Kallahikaua and Mattice, 1981) data suggest that a thermal anomaly is associated with 
the rift zone; isolated areas of steaming ground and low temeprature ther~1l springs 
tend to substantiate this conclusion as well. An overall evaluation of the data 
suggests that a substantial thermal resource is present along the Kilauea Southwest 
Rift; however, no estimate of the magnitude of the resource can be made with cur-
rently available data. 
Mauna Loa Southwest Rift Zone 
Mauna Loa Volcano has not been as active as Kilauea Volcano during the last 
three decades; however, during the last 150 years, 38 eruptions have occured in the 
summit and flanks of Mauna Loa. Fourteen eruptions have occurred during the present 
century and, of these, five have been along the Southwest Rift Zone. The only geo-
thermal field surveys conducted in this area have been resistivity soundings along 
the lower Southwest Rift; the surveys were unable to detect evidence of resistivity 
anomalies within 1 km of the surface (Kauahikaua and Hattice, 1981). Nonetheless, 
the frequency of activity along the rift zone would suggest that further investiga-
tions are warranted. 
North Kona 
Aerial infrared surveys (Fisher, et al., 1966) initially identified warmer than 
expected temperatures in the coastal \.,raters near North Kona and more recent ground-
water data suggest that some thermal alteration has occured in the water chemistry. 
Mercury and radon surveys (Cox, 1980) have also identified anomalies that are in-
ferred to be associated with a thermal source located on the southwest flank of 
Haulalai Volcano. Geophysical surveys (resistivity and electromagnetic soundings) 
of limited extent were, however, unable to detect significant resistivity anomalies 
along the North Kona coast. The current assessment of this district is that, if 
thermal fluids are present, they are probably the result of a heat source within 
Haulalai Volcano. 
Ha111alai West Flank 
Recent geologic mapping conducted on the western flank of Haulalai (R. Moore. 
personal communication) indicates that" the frequency of eruptive activity on this 
volcano has been much higher than earlier studies indicated. Soil mercury and radon 
mapping (Cox, 1980) have been conducted along the lower west flank of Haulalai and 
have been identified only weak anomalies within the diffuse western rift zone. Re-
sistivity soundings near the summit detected low resistivities at 500 to 1000 meters 
depth that could be associ.ated \vith dike or ash bed-perched thermal fluids. Although 
further evaluation work should be conducted on Hualalai, presently available data 
suggests that there is a significant probability that a thermal resource is associated 
with this volcano. 
Kawaihae 
., 
Groundwater temperature and chemistry data (Epp and Halumen, 1979; Thomas et a1., 
1979; Cox and Thomas, 1979a, 1979b) strongly suggested that a thermal resource was 
present near Kawaihae. More recent soil mercury and radon mapping (Cox, 1980) indi-
cates that some form of anomaly extends to the east from near Kawaihae Bay and re-
sistivity soundings have identified an apparent intrusive body that may be associated 
with an 80,000 year old eruptive vent on Kohala Volcano. It is highly probable that 
a low to moderate temperature resource is present near Kawaihae Bay. 
Keaau 
Keaau is located near the inferred Imver East Rift Zone of Mauna Loa Volcano 
and was initially identified as a potential geothermal site on the basis of ground-
,.,rater chemistry data acquired during the Phase I study (Thomas, et al., 1979). Re-
analysis of the water chemistry did not confirm the earlier data, and follow-up 
time-domain electromagnetic soundings did not detect any significant resistivity 
anomalies "lithin 3 km of the surface. More recently acquired data suggests that the 
probability for a thermal resource near Keaau is very low. 
Haleakala Northwest Rift 
Post-erosional eruptive activity along the Northwest Rift of Haleakala has been 
much more limited than that along the East or Southwest Rift zones. Groundwater 
geochemical data, soil mercury and radon mapping initially suggested that a therm..1.1 
resource \.;ras in this area; however, neither Sch1umberger soundings nor spontaneous 
potential surveys (Mattice and Lienert, 1980; Mattice, 1981) were able to confirm 
the geochemical data. The present assessment of the potential of this area is that 
the probability that a viable geothermal resource is present is considered to be 
moderate to low. 
llaleakala SautInvest Rift 
The Haleakala Southwest Rift Zone \vas the site of the only historical eruption, 
in 1790, on Haleakala. Although only a limited number of field surveys have been 
conducted along the lower Southwest Rift Zone, soil mercury and radon surveys and 
electromagnetie soundings all give positive indications of a thermEll resource in this 
area. These data are very encouraging, however further studies on the Ha1eaka1a 
Southwest Rift are required to confirm the existance of a resource. 
Olowa1u-Ukumehame 
Temperatures of more than 10°C above ambient and hgihly altered chemical compo-
sitions of groundwatE!rs near the mouth of the Ukumehame Valley strongly suggest that 
a thermal resource is present \vithin the tvest Haui complex. Schlumberger resistivity 
soundings along the coastal plain (Nattice and Lienert, 1980a; Hattice 1981) have 
mapped a warm water lens within a few hundred meters of the surface, and electromag-
netic sounding data indicate that the source of the thermal fluids may be located 
near the inferred caldera boundary of West Haui Volcano. A low to moderate temper-
ature resource is certain although a high temperature resource is thought to be 
unlikely as a result of the one million year age of this volcanic system. 
Lahaina-Kaanapali 
Lahaina, located near several of the post-erosional vents of West Maui Volcano, 
was initially identified on the basis of weak groundwater chemistry anomalies. Al-
though soil mercury and radon surveys tended to substantiate the groundwater data, 
Schlumberger soundings around Lahaina have not been able to detect significant resis-
tivity anomalies. The age of the tvest Naui post-erosional volcanic centers (20,000 
to 80,000 years before present) and the absence of any strong confirming evidence 
for a thermal anomaly suggests that the probability for a geothermal resource in 
this area is rather low. 
Lualualei Valley 
Numerous geochemical and geophysical surveys were conduc.ted in Lualualei valley 
(Cox, et a1., 1979) which encompasses the caldera area of the tVainae Volcano on Oahu. 
Groundwater temperature and chemistry data as well as soil mercury and radon results 
strongly suggest that thermal fluids are being channelled to the surface along the 
boundaries of the inferred caldera. In addition, Schlumberger resistivity soundings 
detected lower than expected resistivities at less than 1 km depth that are inter-
preted to be due to thermal fluids. Thus, while available data strongly suggest that 
a thermal source is present within Lualualei valley the age of the volcanism for this 
caldera (approximately 2.5 million years before present) suggests that the tempera-
tures are likely to be relatively low. 
Mokapu Peninsula 
The Nakapu Penlnsula is locuted on the northern eclee of the Koolau Volcano 
and is made up of as w~ll as adjacent to several Koo1au post-erosional volcanic vents. 
While numerous geochemical and geophysical surveys have been conducted throughout 
the peninsula in a dtailed geothermal field study (Cox, et al., 1982), only a very 
fctv weak mercury and radon highs \vere identified, and Schlumberger resistivity sound-
ings were unable to detect any evidence of a heat source. It is considered to be 
very unlikely that a resource is present within the immediate vicinity of Makapu 
Peninsula. 
Present Program Status 
The field survey phose of the assessment program is complete ond, at the pre-
sent time, final project rflports are being prepared in anticipation of the termina-
tion of the Department of Energy contract on January 31, 1983. A bibliography of 
the papers and reports generated during the last two years of the Geothermal Assess-
ment Program is attached. 
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